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1.0 INTRODUCTION AND SUMMARY 


In this contract, Umpqua Research Company (URC) was responsible 
for the design and fabrication of a 4-man capacity urine wick evap- 
orator system. This system ivas shipped to CARD, Inc., Niles, Illinois 
v/here it was integrated with a dual catalyst am.i)onia removal system 
built by CARD. The integrated system was then tested by CARD to 
determine the performance characteristics and limitations of the dual 
catalyst concept. The primary objective of the dual catalyst concept 
is to remove ammonia and other noxious substances in the gas phase and 
thereby eliminate the need for and current practice of chemically or 
electrochemically pretreating urine prior to distillation. 


2.0 CONTRACTOR TASKS 

2.1 Task 1 - 4-Man Capacity Urine Hick-Evaporator System 

The baseline f.ow diagram of the integrated system is pre- 
sented in Figure 1. This diagram shows: 1) all the major compo- 

nents of the integrated system; 2) the design temperatures for the 
air loop and 3) the basic division of responsibility between CARD 
and URC. 

The wick-evaporator system constructed by URC consists of the 
following: 

a. An air evaporation unit. 

b. Four sets of replaceable wick assemblies. 

c. An air blower. 

d. A urine feed pump. 

e. A urine holding tank, 

f. Controls and instrumentation. 

An artists conception of the packaged wick-evaporator system is 
presented in Figure 2. An assembly sketch depicting how the re- 
placeable wick cartridge fits into its housing is shown in Figure 3. 


The 4-man waste 
ows: 

input model 

for this program was 

established as 


urine 

flush water 

Total 


Ib/day 

1 b/day 

1 b/day 

Water 

13.26 

3.4 

16.66 

Sol ids 

.54 

0 

.54 

TOTAL 

13.8 

3.4 

17.2 


The duty cycle was selected as 20 hr/day. Therefore the average , 
design waste input flow rate is: 

W » 17.2 Ib/day 20 hr/day « 0.86 Ib/hr 

The required air flow to evaporate 0.86 Ib/hr of water from the 
wick cartridge for the projected low flow and high flow conditions 


is indicated below: 
wick inlet 

wick inlet 

AIR FLOW 

EVAPORATION 

air temp 

dew point 


RATE 

Op 

Op 

cfm 

Ib/hr 

220 

60 

8 

0.86 

200 

100 

12 

0.86 


The components of the urine wick-evaporator system are discussed 
individually in the following paragraphs. 

2- 1*1 Air f yapora tor Housing . This stainless steel housing, into 
which the wick *eva*porat6r cartridge is placed, can be seen in 
Figures 2 and 3. Figure 4 illustrates how to insert the wick car- 
tridge and connect the urine feed line to the bulkhead fitting. 

When this operation is completed, the top plate must then be 
bolted in place. 

2.1.2 Wi ck Eva por ator Car tri dges. The design was based upon 
previously tried" and proven *concepts using viscose rayon felt 
for the wicks, polyurethane foam for wick spacers and a series 
of manifolded feed tubes to supply urine at approximately 1-inch 
intervals along the transverse length of each wick segment. 

Sketches of the wick cartridge assembly, together with dimensions 
of the various components, are shown in Figures 5, 6, and 7. 

2* 1*3 Ai r H oa tor . A standard off-the-shelf 900 watt electrical 
air hoater~was'“*selected and is shown in an assembly sketch in 
Figure 8. 

2*1‘^ AJxJllpwcr. A ROTRON SL2PL blower was selected. This 115 
Vac-l pliTse-'5*07W Hz blower produces a 28" HzO head at 12 cfm and 
uses 390 watts of power. 

2* 1*5 Urine Fee d Pump. A Blue-White VS-1860 variable speed chemical 
metering pump was sele’cted. This positive displacement diaphragm pump 
delivers a maximum flow of 315 cc/min and has a maximum outlet pressure 
of 60 psi. It comes with a vinyl suction tube, foot valve and poly- 
ethylene discharge tube. This pump was sized to provide "pulse" feed- 
ing to the wick, that is, high flow for short increments of time. 

This mode of operation is required to provide even urine distribution 
to the wicks without flooding. Sufficient time is provided between 
pulses to allov; the pulsed volume of urine to be removed from its 
immediate disdrirge area, by the capillary action of the wick, before 
the following pulse occurs. 


0 


2.1.6 U rine Holding Tank. The urine holding tank is constructed 
of polyethylene plastic. It is approximately 42.8 cm x 35.5 cm x 

24.7 cm high (16 7/8" x 14" x 9 3/4") with a hole in the top for 
filling and insertion of the pump suction tube with its foot valve, 
The suction tube/foot valve can be easily removed and dropped into 
a graduated cylinder or other tank if desired. 

2.1.7 Controls a nd Inst rum entation . A sketch of the control panel 
is shownTI'n figure 9, "The s'ystem is started by activating: 1) the 
blower power switch; 2) the lieater power switch and 3) the pump 
power switch. From this point on, everything works automatically, 
The heater controller was set to control the wick cartridge air 
inlet temperature to 200° F. The urine feed pump controller was 
set to feed urine when the wick cartridge air outlet temperature 
exceeded 130® F. The urine feed pump was timed to pulse feed 
urine as long as the controls called for feed. The "pump-on" and 
"pump off" intervals were initially set at 10 and 60 sec 
respectively. These intervals were individually adjustable. 

The overall wiring diagram is shown in Figure 10. Wiring for 
the time delay relays to control the pulse feed cycle of the urine 
feed pump is also shown in Figure 10. 

The operating procedure is summarized in Table 1. 

2.1.8 Frame. A sketch of the aluminum mounting frame for the 
air evap components is shown in Figure 11. 


TABLE 1. OPERATING PROCEDURE 


Remove cover plate from unit. 

Install wick packet per diagram shown. (Figure 4) 

Check wick connector to verify unit is plugged into bulkhead fitting. 
Replace cover (arrow toward outlet) and tighten screws. 

Fill holding tank to desired level. 

Turn on blower, heater and pump in that order. 

Unit will control to 200° F on inlet, 130° F on outlet. (If temperature 
changes are required, they can be changed by removing blue covers on 
control units and adjusting with control knobs inside). 


See CONTROL PAN EL Diagram (Figure 9) 


Preliminary and final functional tests were conducted 
at URC in accordance with the test plan presented in Appen- 
dix A. Those tests demonstrated that all components functioned 
properly and that the wick evaporator system did meet its design 
objectives. 

2 • 3 Ta sk 3 - Integration and Test w it h Dual Catalyst Ammonia Removal 
System. 

Technical consultatic.-. was provided to GARD during the inte- 
gration and testing phase. In addition, several samples of the 
product water were analyzed for heavy metals, organics and other 
water quality tests recommended by EPA and the American Water 
Works Association (AWWA). These results are presented in 
Appendix B. 
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FIGURE 5. WICK CARTRIDGE ASSEMBLY 



FIGURE 6. WICK CARTRIDGE COMPONENTS 








FIGURE 7. FEED TUBE ASSEMBLY 


3. SUPPLY TUBE 



DESCRIPTION 

HANIFOLD'TUBE - 5/16" 0.5. 14 3/4" LONG (iREQ'D)' ‘ ' 

DRILL 30 EA. .122" DIA HOLES 0 .47" INCREMENTS TO ACCEPT FEED TUBES. 

BEGIN AT .56" IN ONE END. TO BE DRILLED IN LINE THRU ONE WALL ONLY. 

OPPOSITE SIDE OF 30 EA. .122 DIA HOLES, 7 3/8" OR CENTER DRILL .250 

DIA HOLE THRU ONE WALL 

FEED TUBE - 1/8" O.D. 12V LONG (30 REQ'D) 

DRILL #80 DIA DRILL EQUALLY SPACED 0 2 3/8" INCREMENTS. TO BE DRILLED 
IN LINE THRU ONE WALL ONLY. 

SUPPLY TUBE - 1/4" O.D. 1 3/4" LONG (1 REQ'D) 

TO BE INSTALLED TO 5/16" DIA MANIFOLD TUBE. 




FIGURE 9. 


CONTROL PANEL 



MAIN POWER FUSE 




FIGURE 10. OVERALL WIRING DIAGRAM 
















APPENDIX A 


FUNCTIONAL TEST PLAN 


APPENDIX A 

UMPQUA RESEARCH COMPANY 

P. O. Box 791 ♦ 626 N.E. Division Street 

Myrtle Creek, Oregon 97457 Telephone (503) 863-5201 


Functional Test Plan 

FOR 

Urine Wick Evaporator System 

NAS2-9677 


April 6. 1978 


FOR 


■ ■ P.D; Quattrone 

Af€S RESEAPXH CENTER 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


Subject . 


Functional test of the Urine Wick-Evaporator System. 


Tost Objectives. Verification that individual components, controls 
and i ns trumen tati on are functioning properly and that the system perfor 
mance meets the design objectives. 


System De scription . A schematic diagram of the system is presented 
in Figure 1, A blower delivers air to an electrical heater that raises the 
air temperature to any desired value between ambient and 220°F. The heated 
air then passes through the wick evaporator where it picks up moisture from 
the wet wicks by adiabatic evaporation. In this evaporation process the 
temperature of the air stream is lowered. The temperature drop is related 
to the amount of water evaporated. Urine is fed to the wick evaporator from 
the raw urine tank by a positive displacement pump. The pump is controlled 
by a temperature signal from the exit air stream. The pump operates in a 
"pulse feed" mode. The timing of the pulses is controlled by two adjustable 
time delay relays. 


Design Objectives. The urine 
design objectives; 

wick-evaporator system has the following 

parameter 

condition #1 

condition #2 

evaporation rate, Ib/hr 

0.86 

0.86 

wick inlet dew point. °F 

60 

100 

wick inlet air temp,°F 

220 

200 

air flow, cfm 
blower head, in H 2 O 

8 

12 

28 

27 


Test Descriptio n. The functional test will be run 1n the open cycle 
mode". That is, ambient air will be used. Flow will be adjusted to 12 cfm 
and the heater exit temperature controller will be set at 200°F. The raw 
urine tank will be filled with a measured amount of distilled mter. The 
urine feed pump control ler will be set to control the wick evaporator exit 
temperature at IBO^F. The pulse feed controller will be set initially at 
15 seconds on and 45 seconds off. The functional test will be run contin- 
uously for a period of 6 hours, Temperatures, dew points, blower head and 
component pressure drops will be recorded at 1/2 hour intervals. The wick 
evaporator exit temperature and power to the urine feed pump will be moni- 
tored on a strip chart recorder to provide a visual history of the pulse 
feed mode. A record of the amount of water fed to the wick evaporator will 
also be kept. 

This test will demonstrate that all components are functioning properly 
and that the wick evaporator system will meet its design objectives. 
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APPENDIX B 


PHYSICAL AND CHEMICAL TEST RESULTS 
ON PRODUCT WATER FROM THE 


INTEGRATED SYSTEM 


UMPQUA RESEARCH COMPANY 

P. O. Box 791 ♦ 

Myrtle Creek, Oreflon 97457 


Set n 


626 N.E, Division Street 
Telephone (503) 863-5201 


)S 


Name 

Address. 


EPA Interim Primary Drinking Water Standardj 

GARD, Inc, Attn; Frank Budininkas J)atE S TiME COLLECTED 10-6-78 

Date Received 10 - 20-78 

Date Reported. 


7449 N. Natchez Ave. , Niles, m 60648 


Water Source ^^ASA •» Hater Recovery Set n 
Collected By; 


12-1-78 


URC Sample bi 020-1 


TEST 

TEST method’ 

UNITS 

. LIMITS 

TEST 

RESULTS 

DATE OF 
ANALYSIS 

ANALYST 

ARSENIC 

SM 404 C 

MG/L 

0.05 

liiH 

10-25-78 

MJS 

BARIUM 

SM 303 A 

m/I 

1. 

"•“•8.1 

11-2-78 

MJS 

CADMIUM 

SM 305'A 

MG/L 

0.01 

0.0019 

11-7-78 

DR6 

CHROMIUM 

SM'307 A . 

MG/L 

0.05 

lljM 

11-1-78 

MJS 

LEAD 

SM*^11 A " - * : 

IMG/L 

0.05 

0.106 

11-7-78 

GVC 

MERCURY 

SM 3-15 A 

MG/L 

0.002 

0.24 

11-9-78 

DRG 

NITRATE-NITROGEN 

ASTM D992-71 

MG/L 

10. 

1.0 

10-25-78 ,i 

1 

MJS i 

SELENIUM 

SM 318 C ' ; 

m/I 

0.01 

N.D.y 

0.002 

11-1-78 

MJS j 

SILVER 

SM 319 A 

MG/L 

0.05 

"•"•8.01 

11-1-78 

! 

MJS 

FLUORIDE 

SM 414A & C 

MG/L 

1 .4 to 2.4 

1.0 

11-1-78 

MJS 

ENDRIN 

SM 509 A 

MG/L 1 

0.0002 

NOT TESTED 



LINDANE 

SM 509 A 

HG/L ! 

0.004 

II M 



METHOXYCHLOR 

SM 509 A i 

MG/L- 

0.1 

n M 


• 

TOXAPHENE 

SM 509 A 

HG/L 

0.005 

11 II 

i 

1 

1 

1 

2,4-D 

SM 509 B 

MG/L 

0.1 

n M 

! 


2,4,5-TP SILVEX 

SM 509 B 

HG/L 

0.01 

ti II 

. 


... -RH _ 

SM424 


■■■ 

3.8 

10-20-78 

DRG i 
■ ■ 1 

SPECIFIC CONDUCTANCE 

SM- 205 - ■ 

UMHO/CM 


54 

10-20-78 j 

DRG 1 
1 


1 .n. 


SM 

ASTM 

N.D, 


Yetlioas for the Chc-itical ^^nalysis of Water & Wastas^\l974 
Standard Methods for -the Examination of Water & Wastewater, l/th^dt 
ASTM Annual Standards, Part 31 ( X 'V 

None Detectable 'yj 

APPROVED BY: 7 i 



1 i~n 
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Name. 


Set II 


UMPQUA RESEARCH COMPANY 

^WaUt anJ *„ ‘Jmolo^if 

P. O. Bo« 79 1 * Tolephono (503) 063> 5201 

626 W.E. Divition Stre«f Myrtle Creek, Oregon 97457 » 


Gerald V. Colombo 
David F, Putnam 


(lARD, Inc. 


TEST RESULTS 

Buclininkas 10-20-78 


Annap.. iiatf Reported. 


12-1-78 

































UMPQUA RESEARCH COMPANY 

P. 0» Box 791 ♦ 626 N,B. Division Sti«! 

Myrtle Creek, Oregon 97457 Telephone (503) 863-5201 

Physical and Chemical Tests Required by . 
Oregon State Health Division 
Administrative Rules Chapter 333> March 1976 



Name...^,^E * Date & Time Collected!1L2L1£±1§. 


Address 7449 IL Natchez Ave., Riles, m. 60G4vS RECEIVED 1Q-gQ-’78 

Water Source NASA-water recovery Set n Date Reported 12-1-78 

Collected By: URC Sample 


test 

QIQQQIjQI 

UNITS 

nini 

BBMHI 

MiaariM 

■raSlHi 


ACIDITY 

SM 403 


N.L. 

** 


■■1 

CALCIUM 

SM 306 A 

MG/L 

N.L. 

0.73 

11-2-78 

MJS 

CHLORIDES 

SM 408 A 

iBfli 

250. 

2.6 

11-10-78 

DRG 

COLOR (APPARENT) 

SM 204 A 

COLOR 

15. 

5 

11-10-78 


COPPER 

SM 308 A 

M6/L 

1.0 

0,14 

11-2-78 

MJS 

FLUORIDE 

SM 414 C 

MG/L 

2.0 

1.0 

n-1-78 

MJS 

HARDNESS (CaCO^) 

SM 309 B 

IHH 

H.l. \ 

** 



IRON 

SM 310 B 

MG/L 

0.3 

0.38 

11-1-78 

MJS 

MAGNESIUM 

SM 313 B 

MG/L 

N.L. 

0.09 

11-2-78 

MJS 

MANGANESE 

SM 314 A 

MG/L 

0.05 

0.01 

11-2-78 

MJS 

NITROGEN, NITRATE 

ASTM D992-71 

MG/L 

10. 

1.0 

10-25-78 

MJS 

NITROGEN, NITRITE 

EPA P.215 


ISHBHIi 

■■iKH 

10-25-78 

DG 

ODOR 

SM 205 

BBBl 

3. 

1 

10-20-78 

DG 

pH 

SM 424 

EullllHi 


3.8 

10-20-78 

mm 

*POTASSIUM 

SM 317 A 

MG/L * 

lllHHi 

0.05 

1I-2-78 

M.1S 

■ SAND ■ 


MG/L 


mmm 

11-1-78 ■ 

MJS 

SILICA 

SM 426 B 

MG/L 

N.L. 

** 


i 

SODIUM 

SM 320 A 

MG/L 


0.23 

11-2-78 

MJS 

SOLIDS, TOTAL 

SM 208 C 

MG/L 

1000 . 

** 



SOLIDS, VOLATILE 

SM 208 E 

MG/L 

N.L. 

** 



^-SPECIFIC CONDUCTANCE 

SM 205 

pMHO/CM 

N.L. 

59 

10-20-78 

DG 

Sb.FATES 

SM 427 B 

: MG/L 

250. 

** 



TURBIDITY 

SM 214 A 

F 

HU Hi! 

0.8 

11-10-78 

mm 

Tf r . 

is: * > \ 1 




r 0 

0,2? 

11-1-78 

MJS 

i 

1 



\ 




^Required by Labora’zory for completion of Ion Balance and Quald 
"N,!.," means No Limit i ’ 

N,D. means None Detectable Ann 5 A^^cn dv. 

^^Insufficient sas.iple Al I ROVED BY. — __jfW 

ty' Contg 

\ j 

Results. 










































































































Set II 


UMPQUA RESEARCH COMPANY 

P. 0. Box 791 ♦ 626 N.l;. Division Sireet 


Myrtle Creek, Oregon 97467 


Telephone (503) 863-5732 


6ARD, Inc. 
Niles, 111. 
Set n 


ION BALANCE 

























UMPQUA RESEARCH COMPANY 


Set »Z 


P. O. Box 791 

Myrtle Creek, Oregon 97457 


626 N.E. Division Street 
Telephone (503) 063-5201 


EPA Interim Primary Drinking Water Standards 

Name Budim'nkas & TiME COLLECTED. 

Address Natchez Ave. , Niles, m. 6064S _DaTE RecEIVEdJ 

Water Source 


10-20-73 


Set #2 


Collected Byi, 


URC Sample 


.Date Reported 

81020-2 


TEST 

TEST METHOD' 

UNITS 

LIMITS 

TEST 

RESULTS 

DATE OF 
ANALYSIS 

analyst: 

ARSENIC 

SM 404 C 

MG/L 

0.05 


10-25-78 

MJS i 

BARIUM 

SM 303 A 

m/I 

1. 


n-2-78 

MJS 

CADMIUM 

SM 305- A. 

MG/L 

0.01 

0.0015 

n-7-78 

DRG 

CHROMIUM 

SM'307 A 

MG/L 

0.05 

N.D.(3„ 

0.02 

11-1-78 

MOS 

LEAD 

SM-‘311 A " - ■ : 

MG/L 

0.05 

0.023 

n-7-78 

DRG 

MERCURY 

SM 315 A - 

MG/L 

0.002 

0.28 

n-9-78 

DRG 

NITRATE-NITROGEN 

ASTM D992-71 

MG/L 

10. 

0.7 

10-25-78 

MJS 

SELENIUM 

SM 318 C - . 

MG/L 

0,01 

"•V002 

11-1-78 

MJS 

SILVER 

SM 319 A 

MG/L 

0.05 

"■Voi 

11-1-78 

MJS 

FLUORIDE 

SM 414A & C 

MG/L 

1 .4 to 2.4 

1.9 

11-12-78 

DRG 

ENDRIN 

SM 509 A 

MG/L 

0.0002 

NOT TESTED 



LINDANE 

SM 509 A 

MG/L 

0.004 

II II 



METHOXYCHLOR" 

||HM 

MG/L 

0.1 • 

II II 


„ I 

TOXAPHENE 

SM 509 A 

MG/L 

0.005 

II It 



2,4-D 

SM 509 B 

MG/L 

0.1 

II II 



2,4,5-TP SILVEX 

SM 509 B 

MG/L 

0.01 

If M 



pH 

SM 424 ■ : 


IIH 

3,6 

10-20-78 

DRG 

SPECIFIC CONDUCTANCE 

SM- 205 - • 

yMHO/CM 


92 

10-20-78 

DRG 


EPA 

SM 

ASTM 

N.D. 


Kuthccs for the ChiiUlcal Analysis of Water & Wastes, 1974 
Standard Merhods for tfie Examination of Water & Was-tewater, 14th Edition 
ASTM Annual Standards, Part 31 f I r ■ 

None Detectable { /u-' " /cT" 

APPROVED BY : ^ 


































































































Set #2 


UMPQUA RESEARCH COMPANY 

‘ lUiJ ^yt'Jinolo^if 

P. O. Bok 79 1 ^ Telephone (503) 863' 5201 

626 N.E. Diviiion Sfreef Myrtle Creek, Oregon 97457 


TEST RESULTS 


Gerald V. Colombo 
David F. Putnam 


Name.. 


CARD, Inc, 


Address Ave., Niies, m eoG'is 


Frank Budi'nlnkas 10-20-78 


.Date Reported 





































Set n 


UMPQUA RESEARCH COMPANY 

P. O. Box 791 ♦ 626 N.E. Division Street 

Myrtle Creek, Oregon 97457 Telephone (503) 863-5201 

Physical and Chemical Tests Required by . 

Oregon State Health Division 
Administrative Rules Chapter 333 , March 1976 

Namp GARD, Inc. Attn: Frank Budininkas g TiME COLLECTED 

Address Nstchez Ave. jHiiesjUi. 60648 Date Received i0”20“78 

Water Source Date Reported i2-i-78 

Collected Byi .URC Sample # siozo-z 


TEST 


UNITS 

TSHD 

LIMITS 

mmmm 

KiillaH 

ANALYST 

ACIDITY 

SM 403 

MG/L 

N.L. 

14.1 

11-14-78 

DR6 

CALCIUM 

SM 306 A 

MG/L 

N.L. 

0.69 

11-2-78 

MJS 

CHLORIDES 

SM 408 A 

MG/L 

250. 

5.59 

10-26-78 

DRG 

COLOR- (APPARENT) 

SM 204 A 

COLOR 

15. 

5 

11-10-78 

DRG 

COPPER 

SM 308 A 

HG/L 

1.0 

0.04 

11-2-78 

MJS 

FLUORIDE 

SM 414 C 

MG/L 

2.0 

1.9 

11-12-78 

DRG 


SM 309 B 

MG/L 

lIHHIi 

2.0 

10-23-78 

DRG 


SM 310 B 

MG/L 

0.3 

0.29 

f 

r 

CO 



MJS 

MAGNESIUM 

SM 313 B 

MG/L 

RIHiHI 

0.09 

11-2-78 

MJS 

MANGANESE 

SM 314 A 

MG/L 

0.05 

0.01 

11-2-78 

MJS 

NITROGEN, NITRATE 

ASTM D992-71 

MG/l 

10. 

0.7 

10-25-78 

MJS 

NITROGEN, NITRITE 

EPA p.215 

MG/L 

N.L. 


10-25-78 

DRG 

ODOR 

SM 206 

; T.O.N. 

3. 


10-20-78 

DRG 

pH 

SM 424 


SHHHj 

3.6 

10-20-78 

DRG 

*POTASSIUM 

SM 317 A 

MG/L * 

iHnHHI 

0.07 

11-2-78 

MJS 

•SAND 

SM 208 D,E 

MG/L • 

2 . 

mmam 

11-15-78 

DRG • . 

SILICA 

SM 426 B 

MG/L 

N.L. 

0.64 

11-3-78 

DRG 

SODIUM 

SM 320 A 

MG/L 

N.L. 

0.24 

11-2-78 1 

MJS 

SOLIDS, TOTAL 

SM 208 C 

MG/L 

1000. 

1.8 

11-15-78 

DRG 

SOLIDS, VOLATILE 

SM 208 E 

MG/L 

N.L. 

1— 

1 1 -1 6-78 

DRG 

*SPECIFIC CONDUCTANCE 

SM 205 

yMHQ/CM 

|J||||||H 

92 

10-20-73 

DRG 

SULFATES 

SM 427 B 

MG/L 

250. 

0.29 

10-26-78 

DRG 

TURBIDITY 

SM 214 A 

F 


usffim 

11-10-78 

DRG 

ZINC 

SM 023 A 



O.OB 

11-1-73 

MJS 


L- 

H||H 


Z 

r\ 



i I I , / I ^ L 

*Required by Laboratory for completion of Ion Balance and Quality Contro><5f /t!^ JlesuTt^ 
"N.L." means No Limit n \ 
N.D. means None Detectable APPROVED BY: 






















































































































Set #2 


UMPQUA RESEARCH COMPANY 


P. O. Box 791 ♦ 

Myrtle Creek, Oregon 97457 
CARD, Inc. 

Niles, 111. ION BALANCE 

Set #2 


Sample No. 

81020-2 

CATIONS, meq/1: 
Ca'^'^ 

0.034 


0.007 


0.002 

Na-" 

0.010 


0.251 



ECATIONS 



Fl“ 


EANIONS 


EANIONS - ECATIONS 


0.1065 + 0.0155EANI0NS 


e 


Hraarks : 



0.3 04 


0 


0 


0.158 


0.050 


0.006 


0. 100 


0. 314 


0.100 


0.116 


YES 


ORIGINAL PAGE 
OF POOR QUALm’ 

'For acceptable comparability, jEAHIONS 


626 N.E. Division Street 
Telephone (503) 863-5732 





ECATi0NSi’< 0.1065 + 0.01557:ANI0NS 


























1 


UMPQUA RESEARCH COMPANY 


SetJ3 


P. O. Box 791 

Myrtle Creek, Oregon 97457 


626 N.E. Division Street 
Telephone (503) 863-5201 


EPA Interim Primary Drinking Water Standards 

NaMR GARD, Inc. Attn: Frank Budininkas ^DaTE & TiME COLLECTED 

Address 7449 N. Natchez Ave., Niles, 111. 60648 DaTE RECEIVED 10-30-78 

Water Source 


Date Reported 


Collected By:, 


URC Sample # si 030-1 


TEST 


UNITS 

LIMITS 

TEST 

RESULTS 

DATE OF 
ANALYSIS 

ANALYST 

ARSENIC 

SM 404 C - 

MG/L 

0.05 

■Hi 

11-1-78 

MOS 

BARIUM 

SM 303 A 

MG/L 

1. 

mm 

i 

11-2-78 

MJS 

CADMIUM 

SM 305- A 

MG/L 

' 0.01 

0.0014 

11-7-78 


CHROMIUM 

SM‘307 A 

MG/L 

0.05 

■ND.e 

0.02 

11-1-78 

MJS 

LEAD 

SM-311 A " - L 

MG/L 

0.05 

0.019 

11-7-78 

DRG 

MERCURY 

SM ai5 A - 

MG/L 

0.002 

0.079 

11-9-78 


NITRATE-NITROGEN 

ASTM D992-71 

MG/L 

10. 

0.9 

11-1-78 

MJS 

SELENIUM 

SM 318 C ’ . 

MG/L 

0.01 

'LD.0 

0.002 

11-1-78 


SILVER 

SM 319 A 

MG/L 

0.05 

N.D,.® 1 

O.Ol 1 

11-1-78 

MJS 

FLUORIDE 

SM 414A & C 

HG/L 

1.4 to 2.4 

0.8 

1 

11-1-78 

MJS 

ENDRIN 

SM 509 A 

MG/L 

0.0002 

NOT TESTED 



LINDANE 

SM 509 A ' 

MG/L ’ 

0.004 

mm 



METHOXYCHLQR 

5M 509 A 

MG/L 

0.1 

1 

II II 

■ • 1 



TOXAPHENE 

SM 509 A 

MG/L 

0.005 

1 

II II ' 



2,4-0 

SM 509 B 

MG/L 

0.1 

It II 1 



2,4,5-TP SILVEX 

SM 509 B 

MG/L 

0.01 

M II 

, 


pH 

SM 424 • 


Hi 

3.9 

11-1-78 

MJS 


pMHO/CM 

mill 

40 

11-1-78 

MJS 


EPA = Machods for the Cha-nical Analysis of Water & Wastes ,^14?74 
SM = Standard Methods for -the Examination of Water & Waatewater, Kt^t^L^ti^ 
ASTM = ASTM Annual Standards, Part 31 \ 

APPROVED BY; / ■ / k/Vh 


N.D. = None Detectable 



































































































Set n 


UMPQUA RESEARCH COMPANY 

^ WaUt iinti ._rfn *3dchnolo^ij 

P. O. Box 791 ♦ Telephone (503) 063-5201 

626 N.E. Division Street Myrtle Creek, Oregon 97457 

. TEST RESULTS 


Gerald V. Colombo 
David F. Putnam 


NAME__E!i!LiE: Attn Jif 

Address Natchez Ave., Niles, m. G0643 




li ninkas 10-30-78 

.Date ReportedIEJiH 



ORIGINAL PAGE IS 

0 ^' QUAr.riY 




APPROVED BY ' 



































Set #3 


UMPQUA RESEARCH COMPANY 

P. O. Box 791 ♦ 626 N.E. Division Street 

Myrtle Creek, Oregon 97457 Telephone (503) 863-5201 

Physical and Chemical Tests Required by . 

Oregon State Health Division 
Administrative Rules Chapter 333^ March 1976 

Name Budininkas COLLECTED 

Address 7449 N. Natchez Ave.j Niles, 111. 60048 DaTE RECEIVED 10“30-7B 


Water Source. 
Collected By; 


Set #3 


.Date Reported. 

p U 81030-1 


12-1-78 


TEST 


UNITS 

"TTSW 

LIMITS 

mm 

wErnmm 

ANALYS 

ACIDITY :• 

SM 403 

MG/L 

N.L. 

8.4 

11-14-78 

DRG 

CALCIUM 

SH 306 A 

MG/L 

N.L. 

0.92 

11-2-78 

MJS 

CHLORIDES 

SM 408 A 

MG/L 

250. 

1.5 

11-10-78 

DRG 

COLOR (APPARENT) 

SM 204 A 

COLOR 

15. 

5 

11-1-78 

RD 

COPPER 

SM 308 A 

MG/L 

1.0 

nmuggni 

11-2-78 

MJS 

FLUORIDE 

SM 414 C 

HG/L 

2.0 

0.8 

11-1-78 

MJS 


SM 309 B 

MG/L 

RHHM 

1 2 

11-10-78 

DRG 

IRON 

SM 310 B 

MG/L 

0.3 

0.09 

11-1-78 

MJS 

MAGNESIUM 

SM 313 B 

MG/L 

! N.L. 

0.04 

11-2-78 

MJS 

MANGANESE 

SM 314 A 

MG/L 

0.05 

immui 

11-2-78 

MJS 

NITROGEN, NITRATE 

ASTM D992-71 

MG/L 

10. 

0.9 

11-1-78 

iMJS 

NITROGEN, NITRITE 

EPA p.215 

MG/L 

N.L. 

0.13 

11-1-78 

MJS 

ODOR 

SM 206 

T.O.N. 

3. 

immiiiiiii 

11-2-78 

DRG 

pH 

SM 424 

pH 

N.L. 

3.9 

11-1-78 

MJS 

*POTASSIUM 

SM 317 A 

MG/L 

N.L. 

0.13 

11-2-78 

MJS 

■SAND • 1 

SM 208 D,E 

MG/L 

2: ■ 


11-15-78 

DRG 

SILICA 

SM 426 B 

MG/L 


0.21 

11-3-78 1 

DRG 

SODIUM 

SM 320 A 

MG/L 

N.L. 

0.27 

11-2-78 

MJS 

SOLIDS, TOTAL 

SM 208 C 

MG/L 

1000. 

3.0 

11-15-78 

DRG 

SOLIDS, VOLATILE 

SM 208 E 

HG/L 

N.L. 

lIHliHi 

11-16-78 

DRG 

*SPECIFIC CONDUCTANCE 

SM 205 

pMHC/CM 

N.L. 

40 

11-1-78 

MJS 

SULFATES 

SM 427 B ! 

MG/L 

250. 

waamm 

11-15-78 

3RG 

TURBIDITY 

SM 214 A 

F 


mimm 

11-1-78 

ND 

ZINC 

SM 323 A 


nM 

0.18 

11-1-78 

MJS 


1 3 _ 




k 



:equircd by Laboratory for completion of 


*R 


''N.L" means No Limit 
N.D. means None Detectable 


APPROVED BY: 





























































































































Set #3 


UMPQUA RESEARCH COMPANY 


P. O. Box 791 ♦ 626 N.E. Division Street 

Myrtle Creek, Oregon 97457 Telephone (503) 863-5732 

GARD, Inc. 

Niles, in. ION BALANCE 

Set #3, 
























to o 


ample 

lient 



4 ( 


X r 
^ K_, 


UMPQUA RESEARCH COMPANY 

Ion Balance and Data Check Sheet 

_ sue t 4 ‘'e^, T/ / 

Sou rce HhLl^ » 1 c 


by. 


rv'p 


/i 


CATIONS 

219/i 


me/1 


Ca'*"*' = 

73 

- 4 i •* 

^ 20.04 = 


X 52.0 = 

Mg'*'^ = 

r, .* 

« % 

i 12.16 “ 

D . ^ 5 7 

X 46.6 = 

+ 

K = 


^ 39.10 

C-. 1 

X 72.0 = 

Na'*', = 

l\-' ^ 

A, 7 3 

22.99 = 

0 i r; 1 0 

X 48.9 = 


= 

0.1- ■' 


E CATIONS^ 

E CATI0NS= 

t \% eCATI0NS= 

ANIONS 





HCO.,"^ 

co7 
cr = 


•P 61.02 = 


X 43.6 = 

k, » 

30.01 = 


X 84.6 = 


•P 35.45 = 


X 75.9 = 

13 

SO^ = 

r/" “ 

Y3 

V 62,01 = 

(0 . o 7 ( 

X 71.0 = 

N, 7, 

A 48.03 = 


X 73.9 = 

('6 

•• 

0 

X = 

E ANI0NS== 


E ANIONS - 

.’■/9T- j: 

ANIONS = 

E lONS--^ 


A IONS =• 

! !<■ , f' 1 

|e IONS = 

TDS= 


A MAX = 

1 - V' # ' * , » 



timho-cm~ @ 25^C 
/>? 


Si02=2.14 Si= 
TSS= 
TS^ 


IPi 
Nori^lal 
Range = 


0.55 to 0.7 


K = 
pH = 


,r7 


? p 


NOTES 


1 . 

2 . 

3. 

4. 


5. 


HCO 

CO 


2 = Alkalinity as CaCO^ 


X 1 . 22 = 


= Present only if pH > 8.3 

h IONS = E ANIONS - E CATIONS 

A MAX = + (0.1065 + 0.0155 E ANIONS) 

K„ = DKj - (0 - 1)K„ 

Where: D - Dilution required to make 

90 ^ K 120 pmho-cm’ 

_ Vs + Vw 
Vs 


•1 


Vs = Volume of Sample 
Vw - Volui.io 0 . Distil lt,J Water 
Kd-“ K of Diluted Sample , 

Kw = K of Distilled Water (< 2 pmho-cm~ ) 


HARDNESS AS CaCO, 

Ca X 2.497 = ^ 

Mg X 4.116 = _ 

Sr X 1.142 = 

Fe X 1.792 = 

A1 X 5.564 = 

Zn X 1.531 = 

Mn X 1 .822 = 

TOTAL = 

EDTA = 


1 ', 


ORIGINAL PAGE 
OP POOR QUALi- 


rs 



% 


^10 


UMPQUA RESEARCH COMPANY 

Ion Balance and Data Check Sheet 


Sample 

Client 



INL 

Site AA/. 




G A r Djj 

////: 

Source //fC/l . 

/l/'A/'r .A- 

rri< 7 >'Ca lc by 

} hz. 

CATIONS 

mg /1 


me_/X 


» 

umho-cm"^ 0 25 °C 

Ca"^*^ = 

OW'I 

•: 20.04 = 

o,o 34 

X 52.0 = 

f .9 

a-4 

Mg 

cr 

€. 

12,16 

o«oo 7 

X 46.6 = 

C 3*3 

+ 

K = 

D / A “ 

39.10 = 

A . A CT- 

X 72.0 = 

0 J 

Na"** = 

OrSl 4 

22.99 = 

OrOl 0 

X 48.9 = 

0 # 5 ^ 



V " 




CATIONS^ 


2 CATIONS^ 

o:‘ A'/ 

vCATlONS= 


ANIONS 




r 


HCO "= 

61.02 = 


X 43.6 = 


C 0 o'"= 


30.01 = 


X 84,5 = 



^ /i ^ 


X .7 


cr = 

NOo" 
SO^ . 

rr 






Ali 


-LI 


35.45 = 
6H.01 = 
48.03 = 


O, 'P 


0 , 0^0 


O r. 00 ^ 

0 * / /'• ‘I 


1 ANI0NS= 


2 ANIONS 

2 I0NS= 


A IONS 

TDS= 


A MAX 



70S 

12^2.14 Si = 

- 

Nori*^al 

TSS= 


Range 

TS= 

/♦ 9 




X 75.9 ■-• 
X 71.0 = 
X 73.9 = 
X " 

ANIONS 
j; IONS = 
K« = 


/ 2. 0 


3 » 

O 



NOTCS 


HARDNESS AS CaCO, 


1. HCO," - Alkalinity as CaCO, ^ x 1 . 22 - j7, zi^t, 2.497 = 

j J . t!5 tt? '* ' ' _ ” 


2. CO 2 = Present only if pH > 8.3 

3. A IONS S ANIONS - I CATIONS 

4. A MAX = + (0.1065 + 0.0155 t ANIONS) 

5 . K„ = Dk/- (D - 1)K,^ 

Where: D Dilution required to make 

90 4 K 4 120 uniho-cm'^ 

- Vs •<■ Vw 
Vs 

Vs "• Volume of Sample 
Vw - Vulu'iiO of Distil led Water 
Kd-^ K of Diluted Sample 


Mg i 4.116= 

Sr X 1.142 = 
a.2.«v 

Fe X 1.792 = 
A1 X 5.564 = 
Zn X 1.531 = 
Mn X 1 .822 = 
TOTAL =! 
EDTA = 


* ^ 


7 


.£-L 


2iO 


Kw = K of Distilled Water (< 2 }jmho-c-m~ ) 






( 5 ^ ' i 


UfIPQUA RESEARCH COflPANY 

Ion Balance and Data Check Sheet 



Source „ Calc by. 


CATIONS 
« -H- 


Na^ = 


I CATIONS= 
ANIO NS 
HCO-,’*« 

co^= 

CT = 
:• NOo' = 


j: anions=- 

Z lONS^^ 
TD5=- 


Si02=2.U Si- 


mil 

^.^ 1 ? 


20.04 

12.16 


aiR-Ll 

X 52.0 = 
('.Y/'*:. X 46.6 « 


uinho-cm"^ 


0 25°C 


^ f » ^ * 

39.10 ^ 

»w^-i.ii ■■ i.pai.n 1-o. vT mrm 

x 72.0 - 

f . - ■£ V 

22.99 = 

1 '/ 

X 48.9 = 


r- 

0 . 1/7- 

Vi 

z 

CATIONS- 

xCATlONS--* 


61.02 = 


X 43.6 - 


30.01 - 


X 84.6 = 


35.45 s 

e" . rt 7 

X 75.9 = 

^ • 

62.01 

'■ ■ i 1 

X 71.0 ^ 

A 

48.03 = 


X 73.9 - 

, /-? 
t 



u •• 

A "" 

, X 

ANIONS = 

*• *» 1 , 

' . 0-Zr, 1 1 y 

ANIONS - 


A IONS ■’ 

>7 . 1 

X IONS 


A MAX = 








TDi 

“1' 

Nonhal 

Range 


0.55 to 0.7 


NO! e:s 

1. HCO 3 " = Alkalinity as CaC 03 .L'.L.>^ 1-22 =_i’. 

2. 003 “ - Present only if pH > 8.3 " 

3. A IONS ?: ANIONS - E CATIONS 

4. A MAX ^ + (0.1065 + 0.0155 X ANIONS) 

5. K„ = OK^ - (D - 1)K,^ 

Where: D = Dilution required to make 

90 ^ K 4 120 umho-cm“^ 

- Vs -t Vw 
“ Vs 


= D^ci 


HARDNfSS AS 1 
Ca X 2.497 = 
Mg X 4.116 = 
Sr X 1.142 - 
Fe X 1.792 - 
A1 X 5.564 = 
Zn X 1.531 = 
Mn X 1 .822 - 
TOTAL = 
EDTA = 


Vs = Volume of Sample 

vw — u i»i i ' i !r * 1 j 1 1' j killer 

Kd“-= K of Diluted Sample 

Kw = K of Distilled Water (< 2 fjmho-cm" ) 





